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LETTER OF TRANSMITTAL. 


Unirep States DEPARTMENT OF AGRICULTURE, 
Bureau oF BrioLoaicaLt SuRvEY, 
Washington, D. C., December 28, 1912. 

Sir: I have the honor to transmit herewith a report on Raising Guinea Pigs, by 
David E. Lantz, assistant in the Biological Survey, and to recommend its publication 
as a farmers’ bulletin. Numerous inquiries from various parts of the United States in 
regard to the best methods of rearing guinea pigs attest a widespread and growing 
interest in the subject. The present bulletin has the double purpose of supplying 
the information sought and of obviating the necessity for a voluminous correspondence. 

Guinea pigs are raised chiefly for two purposes: As pets and for scientific uses. 
Guinea pigs make harmless and interesting pets and many are sold in the United States 
for this purpose alone. The need for the animal in laboratory experiments is consid- 
erable and appears to be constantly increasing, so that much of the time the supply 
is not equal to the demand. Very few guinea pigs are employed for food in this coun- 
try, but the flesh of the animal is good and nutritious and there is no apparent reason 
why its use for food should not increase. 

Respectfully, Henry W. Hensuaw, 
Chief, Biological Survey. 
Hon. James Wison, 
Secretary of Agriculture. 
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RAISING GUINEA PIGS. 


INTRODUCTION. 


The numerous inquiries received by the Department of Agriculture 
concerning proper methods of rearing guinea pigs, or cavies, show a 
widespread interest in the subject throughout the United States. 
This bulletin, giving the more important details of care and manage- 
ment, is intended to supply the information sought. 





Fig. 1.—Smooth-haired cavies. 


Guinea pigs, or cavies (fig. 1), are raised chiefly for two purposes— 
as pets or fancy stock and for scientific uses. The instructions herein 
given are applicable to all. They are based mainly on the experience 
of the Bureau of Animal Industry, which has generously allowed the 
use of the results of its experiments in the preparation of this paper. 
For several years that bureau has raised large numbers of guinea pigs 
in its investigations of heredity and the effects of inbreeding, as well 
as for laboratory uses. The methods employed have been uniformly 


successful at both of its breeding establishments near Washington. 
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The cost of rearing a guinea pig to maturity (age 4 or 5 months) 
at the department stations has been estimated by those in charge at 
from 50 to 60 cents. With their own labor, private breeders, especi- 
ally farmers with plenty of green food at command, could probably 
reduce the cost by half. 

In medical research, especially in testing and standardizing anti- 
toxins, immature animals, weighing 250 grams (nearly 9 ounces) are 
required. This weight is attained in about six weeks, and the cost 
of feeding the animals until suitable for this purpose will be corre- 
spondingly less. Guinea pigs sell at various prices, dependent on 
supply and demand. The average price for several years has been 
about 75 cents, but laboratories now report that suitable stock is 
scarce and that they have been paying from $1 to $1.50 for their 
supply of young animals. Persons favorably situated near cities or 
institutions requiring large numbers of guinea pigs should be able to 
establish a profitable business in supplying them, even at the average 
price. Aside from laboratory uses there is at present little demand 
for the animals. 















WILD CAVIES. 











The guinea pig belongs to a family of rodents known as the Cavide. 
They are characterized by stout bodies, short incisor teeth, uncleft 
upper lip, nearly equal limbs, and short or rudimentary tails. The 
front feet are four-toed, the hind ones three-toed. The family is 
exclusively South American and includes, besides the true cavies 
(genus Cavia), two other living genera, the maras (Patagonian cavies) 
and the capybara. All are rather closely allied in structure to the 
rabbits, and in their native habitats are hunted as game. About 20 
species and races of the genus Cavia have been described. Unlike 
the domestic cavy, or guinea pig, they all have constant colors and 
breed but once or twice a year. 











THE DOMESTIC CAVY. 






Of the origin of the domestic cavy little is known. When the 
Spaniards first invaded the Andean region of South America the 
animal was found domesticated and living in large numbers in the 
houses of the Indians, by whom they were used for food. The cavy 
was carried to Europe by Dutch traders during the sixteenth century. 
Since then it has been kept in the Old World and in North America 
chiefly as a pet, and until recently has been generally regarded as an 
animal of little practical utility. The name “pig” is readily sug- 
gested by its form, but the origin of “‘guinea” as applied to it is 
unknown, unless the name is a corruption of “Guiana pig.” 
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RAISING GUINEA PIGS. 


Before the arrival of Europeans in Peru and Bolivia the aborigines 
of those countries had only three domestic animals used for food—the 
llama, the alpaca, and the coity or cavy. The last, owing to its 
abundance, was probably the most important. Spanish writers 
always referred to the domestic cavy as the ‘‘conejo” (rabbit), and 
this name is still current among Spanish-speaking people in South 
America. Naturalists have advanced several theories as to which 
wild species of cavy was the ancestor of the domestic animal, but 
nothing has been proved. From the great fecundity of the guinea 
pig and its remarkable tendency to variation, we may assume that its 
domestication took place in a very remote period. Velasco, in his 
“Historia del Reino de Quito,” states that the Peruvians bestowed 
much care on the selection and breeding of the animals at the time of 
the Spanish Conquest. 


GUINEA PIGS AS PETS. 


For four centuries the guinea pig was regarded merely as a pet and 
bred for show and fancy alone. Being a plastic animal, it was con- 
siderably changed during this period, and several strains and modifi- 
cations of the original were developed. Thus, besides the smooth- 
haired forms, we have the Peruvian, which is a very long-haired type, 
and the Abyssinian, a type with rather long hair standing out in curi- 
ous rosettes all over the body. The long-haired cavies are not recom- 
mended for ordinary pets, as their coats need much care. The smooth- 
haired require less attention and make equally attractive pets. 
They have the advantages of being easily kept and of never biting 
when handled. However, it is not advisable to subject pet animals 
of any sort to much handling or fondling. Even dogs and cats are 
always the worse for such treatment, and pet rabbits or guinea pigs 
soon, show the results of much handling in their roughened coats and 
lack of sprightliness. Long-haired guinea pigs, especially if intended 
for show, require some handling, since the hair has to be brushed 
frequently. This is best done while the animal rests on a high shelf 
where it need not be held during the brushing. 


GUINEA PIGS AS FOOD. 


It is difficult to account for the somewhat prevalent notion that no 
rodents are fit for human food. Because of such prejudice, some peo- 
ple will not eat rabbits or squirrels, and probably many others are 
kept from eating such excellent game as muskrats and prairie dogs. 
While guinea pigs are seldom eaten in the United States, their near 
relationship to rabbits and the fact that they are wholly vegetarian in 
habits should reassure anyone who may entertain doubts about their 

525 











RAISING GUINEA PIGS. 





fitness for the table. All the species of wild cavies. are accounted 
good game in South America. Rock cavies, especially, are much 
hunted in parts of Brazil. Probably the small size of the domestic 
species is the chief cause for its neglect as a food animal, yet we have 
other highly esteemed game animals that furnish less meat than a 
guinea pig. 

The Peruvian method of dressing the guinea pig for cooking is the 
one generally adopted wherever it is eaten. The animal is killed by 
dislocating its neck, after which it goes through about the same pro- 
cesses as a sucking pig in preparation for cooking. Its throat is cut, 
it is hung up for a few minutes to bleed, and is then scalded in water 
not too hot at first. The hair is removed, the skin scraped with a knife, 
the viscera taken out, and the carcass washed in tepid water. It is 
then ready for the cook. The Peruvians usually roasted the animals, 
but the number of possible ways of cooking. them is unlimited. 
Charles Cumberland states that they are excellent eating when cooked 
in any of the ways that are commonly applied to small game. They 
may be baked whole, or may be cut into pieces and fried or fricasseed. 
Says Cumberland: 

Cavies are excellent as entrées in various stews—with mushrooms, with brown 
onions, with green peas, a la sowbise, and especially in curry. A practical cook will 
have no difficulty in varying the preparations, and I will undertake to say that it will 
be found difficult to make them other than ‘‘very good meate.’’! 

On account of the whiteness of its skin the smooth-haired white 
(albino) guinea pig is best adapted for the table. The males become 
somewhat strong-flavored with age, but are said to be fine when 4 
or 5 months old. Females are said to be tender and finely flavored 
for a much longer time. They are probably at their best when about 


a year old. 
SCIENTIFIC USE FOR GUINEA PIGS. 


Guinea pigs are in much, demand for experimental uses in the prep- 
aration, testing, and standardizing of serums and antitoxins. They 
are well adapted for this purpose, being small and easily handled. 
Their use in medical research is steadily increasing, and some of the 
large institutions, unable to secure a steady supply of reliable stock 
for their purposes, have set up breeding establishments of their own. 
Sometimes guinea pigs found in bird stores are unfit for laboratory 
experiments. They may have been previously uséd for serum’ or 
antitoxin tests or may be the offspring of animals that have survived 
such tests. Unless the dealer knows the source from which the 
animals came and can absolutely guarantee that they have never been 


used for experiments, he can rarely sell them to institutions. Any 


1 The Guinea Pig for Food, Fur, and Fancy, London (n. d.), p. 41. 
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breeder undertaking to supply animals to laboratories must give 
absolute assurance as to their suitability for experiments. If he 
can do this and furnish the animals as needed, he should be able to 
command good prices for them and to establish a permanent and 
lucrative business. 


MANAGEMENT OF GUINEA PIGS. 


Few animals are as easily raised as guinea pigs. They are much 
less subject to diseases than rabbits. The more important items in 
their management will be explained under the headings: Selection of 
stock; Hutches and pens; Food; Breeding; and Diseases and enemies. 


SELECTION OF STOCE. 


For all purposes, except show, the only kinds of guinea pigs that 
should be grown are the smooth-haired varieties. These are of 
several colors. Those with pink eyes are albinos, usually pure white, 
but sometimes more or less marked with obscure spots. Occasion- 
ally an individual guinea pig is of a single color other than white. 
Thus they may be red, gray, brown, or glossy black, but it seems 
impossible to produce a pure strain of self-colored stock, except the 
white. The majority of domestic cavies are spotted, the common 
colors being fawn, light gray, red brown, dark brown, and cream, 
interspersed with white or black or both white and black. The pig- 
ment of the hair extends also to the skin, which is white only under 
white or cream areas of fur. 

If guinea pigs are raised for table use, light-colored kinds are to be 
preferred; if for scientific purposes, color is of little importance, 
although distinctive markings are desirable. When raised as pets 
or for show, the fancy of the breeder may be followed. In any case 
strong healthy animals of good size should be chosen for breeding 
stock. A full-grown cavy in good flesh should weigh nearly 2 pounds. 
This weight will not often be attained under 18 months of age. 
Instances of 3 pounds weight for males at 3 years have been recorded. 
As a rule females, except when pregnant, are lighter than males of 
the same age. The chief point in selecting stock is to obtain healthy 
animals that will mature quickly and attain a good size. 


HUTCHES AND PENS. 


Two general methods of managing guinea pigs have been advo- 
cated—courts and hutches. In court management the animals are 
kept in open or covered courts in which they have considerable room 
to exercise. ‘The courts are divided into smaller runs, each of which 
has its own hutches or sleeping shelters. The size of the runs is 
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governed by the numbers of animals to be kept in them. A run 6 by 
10 feet would accommodate 30 to 50 guinea pigs. In a warm climate 
this method has certain advantages. It entails less labor in feeding 
and cleaning than is required under hutch management. However, 
for most parts of the United States indoor hutch management is the 
only plan that can be recommended. In cold weather artificial heat 
should be supplied. In fact guinea pigs do best when the tempera- 
ture is not allowed to fall much below 65° F. It is true that they are 
often kept in outdoor hutches in winter, and that huddled together 
in warm nests and well fed, they survive the low temperatures; but 
such management can not be recommended. The animals do not 


Fic. 2—Breeding hutch used by Bureau of Animal Industry. 


thrive well under it, and there is great danger of serious losses of the 
young through pneumonia. They should not be subjected to sudden 
changes of temperature nor to dampness. 

Guinea pigs require about the same kind of accommodations as 
rabbits. The same hutches would answer, but they may be smaller 
for guinea pigs. Those used by the Bureau of Animal Industry are 
about 20 inches wide at the front, 34 feet deep, and 18 inches high. 
(Fig. 2.) These accommodate a male, three or four breeding females, 
and their progeny until weaned. The door covers nearly the whole 
front, is hinged at the side, and is made of rather heavy, square- 
meshed wire netting. Ventilation is afforded by a similarly screened 
opening at the rear of the hutch. (Fig.3.) Galvanized poultry netting 
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of small mesh stretched on a frame would answer for both door and 
ventilator, and be less expensive. Cheaper hutches made of packing 
boxes laid on the side and fitted with a door in front would answer | 
every requirement; but if many of the animals are to be raised in a 
limited space it is desirable to have hutches of uniform size, so that 
they can be used interchangeably in stacks of any convenient height. 
(Fig. 4.) 

A shelf about 4 inches high is recommended for the back part of 
each hutch. The space under the shelf is a convenient retreat for 
females that have young, while the shelf itself is nearly always chosen 
by the animals as a sleeping place. 


Fic. 3.—Rear of hutch, showing means of ventilation. 





Another convenient and cheap plan for indoor runs is shown in | 
figure 5. It is an arrangement of two decks, of five runs each, the | i 
floor of the upper being about 4 feet above that of the lower. The t 
space between the decks is open and the walls of the runs are made of ' 
boards a foot wide. Each run is 5 feet long and from 20 inches to 2 i 
feet in width. Ten runs are shown in the figure, but the number may 
be multiplied or the size modified to suit the space available. 


FOOD AND FEEDING. 





5 ' 
‘ Guinea pigs require about the same diet as rabbits. They eat | 
1 frequently during the day and need a constant supply of staple dry 

g food. Three articles should be constantly in each hutch or run—a | 
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pan of water, a piece of rock salt, and a pan of dry grain. The last 
may contain oats, bran, or chopped grain, and the water should be 
supplied fresh at least once a day. The animals should have also a 
constant supply of hay, of which they eat large quantities, and a daily 
feed of green stuff. They eat almost every kind of green food that 
is relished by rabbits—cabbage, celery tops, and lettuce are especially 
acceptable, but fresh-cut alfalfa and clover, spinach, kale, rape, and 
the like are also desirable green foods. For winter it is best to have 
a good supply of cabbages. These may be stored in the field, cov- 
ered with leaves or straw, with a layer of soil on top, and may be 
brought in as wanted, so that they do not need to be fed in wilted 
condition. With a plentiful supply of green food, guinea pigs drink 
but little water, yet it is well to have water always at hand for them. 
In the absence of green food, water becomes an absolute necessity, 
as they refuse to eat grain without it. 





Fic. 4.—A stack of hutches. 


BREEDING. 


Guinea pigs breed at a very early age. The females are sexually 
mature when about a month old, but of course should not be allowed 
to breed so early. 

The fecundity of guinea pigs has been greatly exaggerated. Buffon 
stated that they breed every 6 weeks and commonly have litters of 
12 each. This error has been republished from time to time until 
it seems to have become fixed in the popular mind. As a matter of 
fact, many other rodents are far more prolific. The female guinea 
pig has but two mamme and her period of gestation varies from 63 
to 70 days. Ordinarily 5 litters may be expected in a year, averaging 
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about 3 young each. The first litter produced by a female usually 
consists of but 1 or 2. Subsequent ones are commonly larger, but 
they rarely number more than 5 or 6. A female in her breeding prime 
may be expected to raise about 12 to 15 young each year. 

Young guinea pigs are well developed when born, have the eyes 
open, and are fully furred. They are soon able to run about freely 
and within a day or two begin to take food other than the mother’s 
milk. When they are about 3 weeks old the mother. ceases to 
give them attention, but it is better to leave them in the hutch with 
the parents three or four days longer. The weaned animals should 
then be placed, each sex by itself, in separate cages. Large hutches 
accommodating 50 or more of the young are desirable, but it is not 
well to keep males of different sizes in the same cage, as the stronger 
are apt to fight and injure the weaker ones. 





Fig. 5.—Open indoor runs. 


When 5 or 6 months old the young females may be distributed 
to breeding pens. From three to five should be kept permanently 
with one male; but the best results will probably be attained with 
the smaller number, since the young when newly born will be in less 
danger from overcrowding. The male should be chosen from among 
animals older than the young females. Inbreeding is not considered 
harmful unless continued for 8 or 10 generations. Usually the 
females agree well together, and when two have young at about the 
same time both nurse the progeny indiscriminately. Occasionally 
two females are antagonistic, and then it is desirable to separate them. 

The hutches should be thoroughly cleaned twice a week and fresh 
litter supplied for the floors. Oat straw, chaff, fine hay, and sawdust 
all make excellent bedding for the animals. It is not necessary to 
remove or handle the animals while cleaning the hutches, but this 
should be done when it is desired to fumigate either hutches or runs. 
525 
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DISEASES AND ENEMIES. 





As already stated, guinea pigs are not subject to many diseases. 
Their susceptibility to ailments is closely related to the quality, 
quantity, and kind of food eaten. Improper, irregular, and deficient 
feeding are common causes of inflammation of the stomach and bowels, 
from which losses among the animals may be very great. Sudden 
changes of temperature, particularly downward to the freezing point, 
and insufficient and improper ventilation are common causes of 
pneumonia, which is an extremely fatal disease among guinea pigs. 
| Bountiful and judicious feeding, cleanliness of surroundings, pure 
| 












water, abundant room, reasonably constant temperature, and proper 
ventilation are almost certain preventives of disease. The coats of 
guinea pigs should not be allowed to become wet, and the hutches 
should be carefully guarded against dampness, which is a common 
cause of fatalities among the animals. 

The chief enemy of the guinea pig is the common rat. This pest 
is popularly supposed to avoid premises where guinea pigs are kept. 
On the contrary it is attracted by the grain fed, and will not only 
steal the food of the cavies, but has been known to gnaw through the 
| 


















hutch walls and devour the young. The extermination of rats after 
they have thoroughly established themselves about the premises is 
no easy task. Preventive measures are usually much more effective. 
In a neighborhood that is rat-infested, buildings intended for housing 
guinea pigs should be made rat proof. 








CONCLUSION. 









The rearing of guinea pigs requires no extraordinary knowledge 
e and no great outlay of capital. Little space is needed to accommo- 
date the animals, which are hardy and easily managed. They make 
interesting pets and are useful food animals. The constantly increas- 
ing demand for them in scientific investigations and medical research 
insure a ready market for reasonable numbers at prices that should 
be remunerative to the producer. 
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a guinea pigs, or cavies, requires no ex- 
traordinary knowledge and no great outlay of 
capital. The animals are hardy, aside from being 
susceptible to cold, easily managed, and little space 
is needed to accommodate them. They make inter- 
esting pets, are useful as food animals and for scien- 
tific purposes. Medical research and other scientific 
investigations have created a demand for them which 
should insure remunerative prices to those who are 
favorably located. Itis not advisable to breed cavies 
in large numbers without first being assured of a 
market. Profit in breeding the animals for scientific 
purposes is largely dependent on an opportunity of 
selling them promptly when they are from 6 to 8 
weeks old. 


This bulletin gives brief but plain directions for 


the management of guinea pigs. Since it was first 
published, in 1913, many persons have engaged in 
raising the animals for laboratory uses, and in- 
creased production has tended to lower the prices. 
Importations have practically ceased. 


Production of cavies for exhibition and food pur- 
poses and for pets has increased, also, and many 
persons are breeding them solely as fancy stock. 
While there is no present demand for the pelts in 
the fur trade, many of them are tanned at home and 
made into articles of use and adornment. 
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ture concerning proper methods of raising guinea pigs, or 

cavies, show a widespread interest in the subject throughout 
the United States. A few years ago when the demand for guinea pigs 
for laboratory purposes was great the animals were very difficult to 
obtain, and because of the lack of production in this country, few 
were to be had. As a result, large numbers were imported. Impor- 
tations have now practically ceased, but applications for information 
on breeding the animals continue, as guinea pigs have a food value 
as well as being useful for scientific purposes and for pets or fancy 
stock. 

They are raised chiefly as pets or fancy stock and for scientific uses. 
The instructions herein given are applicable to either. They are 
based mainly on the experience of the Bureau of Animal Industry, 
which has generously allowed the use of the results of its experiments 
in the preparation of this paper. For several years that bureau has 
raised large numbers of guinea pigs in its investigations of heredity 
and the effects of inbreeding, as well as for laboratory uses. The 
methods employed have been uniformly successful at both of its 
breeding establishments near Washington. 

The cost of raising a guinea pig to maturity (age 4 or 5 months) 
at the department stations has been estimated by those in charge at 
from 50 to 60 cents. With their own labor, private breeders, especi- 
ally farmers with plenty of green food at command, can reduce the cost 
by half. 

In medical research, especially in testing and standardizing anti- 
toxins, immature animals, weighing 250 grams (nearly 9 ounces) are 
required. This weight is attained in about six weeks, and the cost 
of feeding the animals until suitable for this purpose will be corre- 
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spondingly less. They sell at various prices, dependent on supply 
and demand. The average for several years has been about 75 cents. 
When this bulletin was first published (1913) the animals were 
scarce, and laboratories paid as high as $1 to $1.50 each for their 
supply. Increased production in America has since lowered prices 
considerably and the average now paid is from 50 to 60 cents an 
animal. Even at this low price, persons who are favorably situated 
near cities or institutions requiring large numbers of guinea pigs may 
be able to establish a profitable business in supplying the animals. 
Aside from laboratory uses, there is a growing demand for them as 
fancy and pet stock. 















WILD CAVIES. 






Guinea pigs belong to a family of rodents known as the Cavide, 
characterized by stout bodies, short incisor teeth, uncleft upper lip, 
nearly equal legs, and short or rudimentary tails. The front feet 
are four-toed, the hind ones three-toed. The family is exclusively 
South American and includes, besides the true cavies,! two other 
living genera, the maras (Patagonian cavies)? and the capybara.* 
All are rather closely allied in structure to the rabbits, and in their 
native habitats are hunted as game. About 20 species and races 
of true cavies have been described. Unlike the domestic cavy, or 
guinea pig, they all have constant colors and breed but once or twice 


a year. 










THE DOMESTIC CAVY. 










Of the origin of the domestic cavy little is known. When the 
Spaniards first invaded the Andean region of South America the 
animal was found domesticated and living in large numbers in the 
houses of the Indians, by whom it was used for food. The cavy 
was carried to Europe by Dutch traders during the sixteenth century. 
Since then it has been kept in the Old World and in North America 
chiefly as a pet, and until recently has been generally regarded as an 
animal of little practical utility. The name “pig” is readily sug- 
gested by its form, but the origin of “guinea” as applied to it is 
unknown, but may be a corruption of ‘‘Guaina pig.”’ 













GUINEA PIGS AS PETS. 





For four centuries the guinea pig was regarded merely as a pet and 
bred for show and fancy alone. Being a plastic animal, it was con- 
siderably changed during this period, and several strains and modifi- 
cations of the original were developed. Thus, besides the smooth- 
haired forms, we have the Peruvian, which is a very long-haired type, 
and the Abyssinian, a type with rather long hair standing out in 







1 Genus Cavia, 2 Genus Dolichotis. %Genus Hydrocherus. 
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curious rosettes all over the body. The long-haired cavies are not 
recommended for ordinary pets, as their coats need much care. The 
smooth-haired require less attention and make equally attractive 
pets. They have the advantages of being easily kept and of never 
biting when handled. However, it is not advisable to subject pet 
animals of any sort to much handling or fondling. Even dogs and 
cats are always the worse for such treatment, and pet rabbits or 
guinea pigs soon show the results of much handling in their roughened 
coats and lack of sprightliness. Long-haired guinea pigs, espe- 
cially if intended for show, require some handling, since the hair has 
to be brushed frequently. This is best done while the animal rests 
on a high shelf, where it need not be held during the brushing. 


GUINEA PIGS AS FOOD. 


It is difficult to account for the somewhat prevalent notion that 
no rodents are fit for human food. Because of such prejudice, some 
people will not eat rabbits or squirrels, and probably many others are 
kept from eating such excellent game as muskrats and prairie dogs. 
While guinea pigs are seldom eaten in the United States, their near 
relationship to rabbits and the fact that they are wholly vegetarian in 
habit should reassure anyone who may entertain doubts about their 
fitness for the table. All the species of wild cavies are accounted 
good game in South America. Rock cavies, especially, are much 
hunted in parts of Brazil. Probably the small size of the domestic 
species is the chief cause for its neglect as a food animal, yet we have 
other highly esteemed game animals that furnish less meat than a 
guinea pig. 

The Peruvian method of dressing the guinea pig for cooking is the 
one generally adopted wherever it is eaten. The animal is killed by 
dislocating its neck, after which it goes through about the same pro- 
cesses as a sucking pig in preparation for cooking. Its throat is cut, 
it is hung up for a few minutes to bleed, and is then scalded in water, 
not too hot at first. The hair is removed, the skin scraped with a 
knife, the viscera taken out, and the carcass washed in tepid water. 
It is then ready to cook. The Peruvians usually roast the animals, 
but the number of possible ways of cooking them is unlimited. 
Charles Cumberland states that they are excellent eating when cooked 
in any of the ways that are commonly applied to small game. They 
may be baked whole, or may be cut into pieces and fried or fricasseed. 
Says Cumberland: 

Cavies are excellent as entrées in various stews—with mushrooms, with brown onions, 
with green peas, a la sowbise, and especially in curry. A practical cook will have no 
difficulty in varying the preparations, and I will undertake to say that it will be 
found difficult to make them other than ‘‘very good meate.’’! 


1 The Guinea Pig for Food, Fur, and Fancy, London (n. d.), p. 41. 
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On account of the whiteness of its skin the smooth-haired white 
(albino) guinea pig is best adapted for the table. The males become 
somewhat strong flavored with age, but are fine when 4 or 5 months 
old. Females are tender and finely flavored for a much longer time. 
They are probably at their best when about a year old. 









SCIENTIFIC USE FOR GUINEA PIGS. 





Guinea pigs are in much demand for experimental uses in the prep- 
aration, testing, and standardizing of serums and antitoxins. They 
are well adapted for this purpose, being small and easily handled. 
Their use in medical research is steadily increasing, and some of the 
large institutions, unable to secure a steady supply of reliable stock 
for their purposes, have set up breeding establishments of their own. 

Sometimes guinea pigs found in bird stores are unfit for laboratory 
experiments. They may have been previously used for serum or 
antitoxin tests or may be the offspring of animals that have survived 
such tests. Unless the dealer knows the source from which the 
animals came and can absolutely guarantee that they have never been 
used for experiments, he can rarely seli them to institutions. Any 
breeder undertaking to supply animals to laboratories must give 
absolute assurance as to their suitability for experiments. If he 
can do this and furnish the animals as needed, he should be able to 
command good prices for them and to establish a permanent and 
lucrative business. 
















MANAGEMENT OF GUINEA PIGS. 






Few animals are as easily raised as guinea pigs. They are much 
less subject to diseases than rabbits. The more important items in 
their management will be explained under the headings: Selection of 
stock; Hutches and pens; Food; Breeding; and Diseases and enemies. 










SELECTION OF STOCK. 


For all purposes, except show, the only kinds of guinea pigs that 
should be grown are the smooth-haired varieties. These are of 
several colors. Those with pink eyes are albinos, usually pure white 
but sometimes more or less marked with obscure spots. Occasion- 
ally an individual guinea pig is of a single color other than white. 
Thus they may be red, gray, brown, or glossy black, but it seems 
difficult to maintain a pure strain of ‘‘selfs” except the white. The 
majority of domestic cavies are spotted, the common colors being 
fawn, light gray, red brown, dark brown, and cream, interspersed 
with white or black or both white and black. The pigment of the 
hair usually corresponds to that of the skin, which is white only 
under white or cream areas of fur. 

If guinea pigs are raised for table use, light-colored kinds are to be 
preferred; if for scientific purposes, color is of little importance, 
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although distinctive markings are desirable. When raised as pets 
or for show, the fancy of the breeder may be followed. In any case 
strong healthy animals of good size should be chosen for breeding 
stock. A full-grown cavy in good flesh should weigh nearly 2 pounds. 
This weight will not often be attained under 18 months of age. 
Instances of 3 pounds weight for males at 3 years have been recorded. 
As a rule females, except when pregnant, are lighter than males of 
the same age. The chief point in selecting stock is to obtain healthy 
animals that will mature quickly and attain a good size. 


BG4IA M. 


Fic. 1.—Breeding hutch used by Bureau of Animal Industry. 


HUTCHES AND PENS. 


Two genera! methods of managing guinea pigs have been advo- 
cated—-courts and hutches. In court management the animals are 
kept in open or covered courts in which they have considerable room 
to exercise. The courts are divided into smaller runs, each of which 
has its own hutches or sleeping shelters. The size of the runs is 
governed by the numbers of animals to be kept in them. A run 6 by 
10 feet would accommodate 30 to 50 guinea pigs. In a warm climate 
this method has certain advantages. It entails less labor in feeding 
and cleaning than is required under hutch management. However, 
for most parts of the United States indoor hutch management is the 
only plan that can be recommended. In cold weather artificial heat 
should be supplied: In fact guinea pigs do best when the tempera- 
ture is not allowed to fall much below 65° F. It is true that they are 
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often kept in outdoor hutches in winter, and that huddled together 
in warm nests and well fed they survive the low temperatures, but 
such management can not be recommended. The animals do not 
thrive well under it, and there is great danger of serious losses of the 
young through pneumonia. They should not be subjected to sudden 
changes of temperature or to dampness. 

Guinea pigs require about the same kind of accommodations as 
rabbits. The same hutches would answer, but they may be smaller 
for guinea pigs. Those used by the Bureau of Animal Industry are 
about 20 inches wide at the front, 34 feet deep, and 18 inches high. 
(Fig. 1.) These accommodate a male, three or four breeding females, 





Fic. 2.—Rear of hutch, showing means of ventilation. 


and their progeny until weaned. The door covers nearly the whole 
front, is hinged at the side, and is made of rather heavy, square- 
meshed wire netting. Ventilation is afforded by a similarly screened 
opening at the rear of the hutch. (Fig. 2.) Galvanized poultry 
netting of small mesh stretched on a frame would answer for both 
door and ventilator and be less expensive. Cheaper hutches made of 
packing boxes laid on the side and fitted with a door in front would 
answer every requirement; but if many of the animals are to be raised 
in a limited space it is desirable to have hutches of uniform size, so 
that they can be used interchangeably in stacks of any convenient 
height. (Fig. 3.) 
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A shelf about 4 inches high is recommended for the back part of 
each hutch. The space under the shelf is a convenient retreat for 
females that have young, while the shelf itself is nearly always chosen 
by the animals as a sleeping place. 

Another convenient and cheap plan for indoor runs is shown in 
figure 4. It is an arrangement of two decks, of five runs each, the 
door of the upper being about 4 feet above that of the lower. The 
space between the decks is open and the walls of the runs are made of 
boards a foot wide. Each run is 5 feet long and from 20 inches to 2 
feet in width. Ten runs are shown in the figure, but the number may 
be multiplied or the size modified to suit the space available. 





Fic, 3.—A stack of hutches. 


FEED AND FEEDING. 


Guinea pigs require about the same diet as rabbits. They eat 
frequently during the day and need a constant supply of staple dry 
feed. Three articles should be constantly in each hutch or run—a 
pan of water, a piece of rock salt, and a pan of dry grain. The last 
may contain oats, bran, or chopped grain, and the water should be 
supplied fresh at least once a day. The animals should have also a 
constant supply of hay, of which they eat large quantities, and a daily 
feed of green stuff. They eat almost every kind of green food that 
is relished by rabbits—cabbage, celery tops, and lettuce are especially 
acceptable, but fresh-cut alfalfa and clover, spinach, kale, rape, and 
the like are also desirable green feeds. For winter it is best to have 
a good supply of cabbages. These may be stored in the field, covered 
with leaves or straw, with a layer of soil on top, and may be brought 
in as wanted, so that they do not need to be fed in wilted condition. 
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With a plentiful supply of green feed, guinea pigs drink but little 
water, yet it is well to have water always at hand for them. In the 
absence of green feed, water becomes an absolute necessity, as they 
refuse to eat grain without it. 


BREEDING. 


Guinea pigs breed at a very early age. The females are sexually 
mature when about a month old, but should not be allowed to breed 
so early. 

The fecundity of guinea pigs has been greatly exaggerated. Buffon 
stated that they breed every 6 weeks and commonly have litters of 
12 each. This error has been republished from time to time until 
it seems to have become fixed in the popular mind. As a matter of 
fact, many other rodents are far more prolific. The female guinea 
pig has but two teats, and her period of gestation varies from 63 to 





Fic. 4.—Open indoor runs. 


70 days. Ordinarily five litters may be expected in a year, averaging 
about 3 young each. The first litter produced by a female usually 
consists of but 1 or 2. Subsequent ones are commonly larger, but 
they rarely number more than 5 or 6. A female in her breeding prime 
may be expected to raise about 12 to 15 young each year. 

Young guinea pigs are well developed when born, have the eyes 
open, and are fully furred. They are soon able to run about freely 
and within a day or two begin to take food other than the mother’s 
milk. When they are about 3 weeks old the mother ceases to 
give them attention, but it is better to leave them in the hutch with 
the parents three or four days longer. The weaned animals should 
then be placed, each sex by itself, in separate cages. Large hutches 
accommodating 50 or more of the young are desirable, but it is not 
well to keep males of different sizes in the same cage, as the stronger 
are apt to fight and injure the weaker ones. 
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When 5 or 6 months old the young females may be distributed 
to breeding pens. From three to five should be kept permanently 
with one male; but the best results will probably be attained with 
the smaller number, since the young when newly born will be in less 
danger from overcrowding. The males should be chosen from among 
animals older than the young females. Inbreeding is not considered 
harmful unless continued for 8 or 10 generations. Usually the 
females agree well together, and when two have young at about the 
same time both nurse the progeny indiscriminately. Occasionally 
two females are antagonistic, and then it is desirable to separate them. 

The hutches should be thoroughly cleaned twice a week and fresh 
litter supplied for the floors. Oat straw, chaff, fine hay, and sawdust 
all make excellent bedding for the animals. It is not necessary to 
remove or handle the animals while cleaning the hutches, but this 


should be done when it is desired to fumigate either hutches or runs. 


DISEASES AND ENEMIES. 


As already stated, guinea pigs are not subject to many diseases. 
Their susceptibility to ailments is closely related to the quality, 
quantity, and kind of food eaten. Improper, irregular, and deficient 
feeding are common causes of inflammation of the stomach and 
bowels, from which losses among the animals may be very great. 
Sudden changes of temperature, particularly downward to the 
freezing point, and insufficient and improper ventilation are common 
causes of pneumonia, which is extremely fatal among guinea pigs. 
Bountiful and judicious feeding, cleanliness of surroundings, pure 
water, abundant room, reasonably constant temperature, and proper 
ventilation are almost certain preventives of disease. The coats of 
guinea pigs should not be allowed to become wet, and the hutches 
should be carefully guarded against dampness, which is a common 
cause of fatalities among the animals. 

The chief enemy of the guinea pig is the common rat. This pest 
is popularly supposed to avoid premises where guinea pigs are kept. 
On the contrary it is attracted by the grain fed, and will not only 
steal the food of the cavies, but has been known to gnaw through the 
hutch walls and devour the young. The extermination of rats after 
they have thoroughly established themselves about the premises is 
no easy task. Preventive measures are usually much more effective. 
In a neighborhood that is rat-infested, buildings intended for housing 
guinea pigs should be made rat-proof. 

Farmers’ Bulletin No. 896, ‘‘House Rats and Mice,’ will be sent 
to anyone interested. 


O 
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AISING guinea pigs, or cavies, requires no ex- 
traordinary knowledge and no great outlay of 
capital. The animals are hardy, aside from being 
susceptible to cold. They are easily managed, and 
little space is needed to accommodate them. They 
make interesting pets and are useful as food animals 
and for scientific purposes. Medical research and 
other scientific investigations have created a demand 
for them which should insure remunerative prices 
to those who are favorably located. It is not advis- 
able to breed cavies in large numbers without first 
being assured of a market. Profit in breeding the 
animals for scientific purposes is largely dependent 
on an opportunity of selling them promptly when 
they are from 6 to 8 weeks old. 

This bulletin gives brief but plain directions for 
the management of guinea pigs. Since it was first 
published, in 1913, many persons have engaged in 
raising the animals for laboratory uses, and in- 
creased production has tended to lower the prices. 
Importations have practically ceased. Production of 
cavies for exhibition and food purposes and for pets 
has increased, also, and many persons are breeding 
them solely as fancy stock. 


Contribution from the Bureau of Biological Survey 
E. W. NELSON, Chief 


Issued March 23, 1913 
Washington, D. C. Revised July , 1918 
Second revision October, 1921 
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UMEROUS inquiries received by the Department of 
Agriculture concerning proper methods of raising 
guinea pigs, or cavies, show a widespread interest in 
the subject throughout the United States. A few 
years ago when the demand for guinea pigs for lab- 


oratory purposes was great the animals were very 
difficult to obtain, and, because of the lack of production in this coun- 
try, few were to be had. As a result, large numbers were imported. 
Importations have now practically ceased, but applications for infor- 
mation on breeding the animals continue, as they have a food value 
and are useful for experimental and other purposes. 

Guinea pigs are raised chiefly as pets or fancy stock and for 
scientific uses. The instructions herein given are applicable to either. 
These are based mainly on the experience of the Bureau of 
Animal Industry, which has generously allowed the use of the re- 
sults of its experiments in the preparation of this paper. For several 
years that bureau has raised large numbers of guinea pigs in its 
investigations of heredity and the effects of inbreeding, as well as 
for laboratory uses. The methods employed have been uniformly 
successful at both of its breeding establishments near Washington. 

The cost of raising a guinea pig to maturity (age 4 or 5 months) 
at the department stations has been estimated by those in charge at 
from 50 to 60 cents. With their own labor, private breeders, espe- 
cially farmers with plenty of green food at command, can reduce 
the cost by half. 


* Revised from data prepared for original edition by the late Prof. David E. Lantz, 
Assistant Biologist, Bureau of Biological Survey. 
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In medical research, especially in testing and standardizing anti- 












































toxins, immature animals, weighing 250 grams (nearly 9 ounces) are s 
required. This weight is attained in about six weeks, and the cost c 
of feeding the animals until suitable for this purpose will be corre- I 
spondingly less. They sell at various prices, dependent on supply a 
and demand. The average for several years has been about 75 cents. c 
When this bulletin was first published (1913) the animals were r 
scarce, and laboratoriés paid as high as $1 to $1.50 each for their s 
supply. Increased production in America has since lowered prices p 
considerably and the average paid in 1921 was from 50 to 60 cents an b 
animal. Even at this low price, persons who are favorably situated a 
near cities or institutions requiring large numbers of guinea pigs may c 
be able to establish a profitable business in supplying the animals. g 
Aside from laboratory uses, there is a growing demand for them as el 
fancy and pet stock. Ci 
WILD CAVIES. te 
01 

Guinea pigs belong to a family of rodents known as the Cavide, 

characterized by stout bodies, short incisor teeth, uncleft upper lip, 

nearly equal legs, and short or rudimentary tails. The front feet 
are four-toed, the hind ones three-toed. The family is exclusively a 
South American and includes, besides the true cavies,’ two other ; 
living genera, the maras (Patagonian cavies)* and the capybara.° ‘8 
All are rather closely allied in structure to the rabbits, and in their LY 
native habitats are hunted as game. About 20 species and races - 
of true cavies have been described. Unlike the domestic cavy, or n 
guinea pig, they all have constant colors and breed but once or twice fit 
a year. ml 
: THE DOMESTIC CAVY. ht 
Of the origin of the domestic cavy little is known. When the 2 
Spaniards first invaded the Andean region of South America the = 
animal was found domesticated and living in large numbers in the 8 
houses of the Indians, by whom it was used for food. The cavy ma 
was carried to Europe by Dutch traders during the sixteenth century. li 
Since then it has been kept in the Old World and in North America ; ; 
chiefly as a pet, and until recently has been generally regarded as an Ks | 
animal of little practical utility. The name “ pig” is readily sug- z 
gested by its form, but the origin of “ guinea” as applied to it is ‘ 
unknown, but may be a corruption of “ Guiana pig.” It 
GUINEA PIGS AS PETS. bu 
For four centuries the guinea pig was regarded merely as a pet and Ys 
bred for show and fancy alone. Being a plastic animal, it was con- zd 
. 1Genus COavia. 2Genus Dolichotis. %Genus Hydrocherus, Sa 
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siderably changed during this period, and several strains and modifi- 
cations of the original were developed. Thus, besides the smooth- 
haired forms, we have the Peruvian, which is a very long-haired type, 
and the Abyssinian, a-type with rather long hair standing out in 
curious rosettes all over the body. The long-haired cavies are not 
recommended for ordinary pets, as their coats need much care. The 
smooth-haired require less attention and make equally attractive 
pets. \They have the advantages of being easily kept and of never 
biting when handled. However, it is not advisable to subject pet 
animals of any sort to much handling or fondling. Even dogs and 
cats are always the worse for such treatment, and pet rabbits or 
guinea pigs soon show the results of much handling in their rough- 
ened coats and lack of sprightliness. Long-haired guinea pigs, espe- 
cially if intended for show, require some handling, since the hair has 
to be brushed frequently. This is best done while the animal rests 
on a high shelf, where it need not be held during the brushing. 


GUINEA PIGS AS FOOD. 


It is difficult to account for the somewhat prevalent notion that 
no rodents are fit for human food. Because of such prejudice, some 
people will not eat rabbits or squirrels, and probably many others are 
kept from eating such excellent game as muskrats and prairie dogs. 
While guinea pigs are seldom eaten in the United States, their near 
relationship to rabbits and the fact that they are wholly vegetarian 
in habit should reassure anyone who may entertain doubts about their 
fitness for the table. All the species of wild cavies are accounted 
good game in South America. Rock cavies, especially, are much 
hunted in parts of Brazil. Probably the small size of the domestic 
species is the chief cause for its neglect as a food animal, yet we have 
other highly esteemed game animals that furnish less meat than a 
guinea pig. 

The Peruvian method of dressing the guinea pig for cooking is the 
one generally adopted wherever it is eaten. The animal is killed by 
dislocating its neck, after which it goes through about the same pro- 
cesses as a sucking pig in preparation for cooking. Its throat is cut, 
it is hung up for a few minutes to bleed, and is then scalded in water, 
not too hot at first. The hair is removed, the skin scraped with a 
knife, the viscera taken out, and the carcass washed in tepid water. 
It is then ready to cook. The Peruvians usually roast the animals, 
but the number of possible ways of cooking them is unlimited. 
Charles Cumberland states that they are excellent eating when cooked 
in any of the ways that are commonly applied to small game. They 
may be baked whole, or may be cut into pieces and fried or fricasseed. 
Says Cumberland: 
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Cavies are excellent as entrées in various stews—with mushrooms, with 
brown onions, with green peas, a la soubise, and especially in curry. A practi- 
cal cook will have no difficulty in varying the preparations, and I will under- 
take to say that it will be found difficult to make them other than “ very good 
meate.” * 

On account of the whiteness of its skin the smooth-haired white 
(albino) guinea pig is best adapted for the table. The males become 
somewhat strong flavored with age, but are fine when 4 or 5 months 
old. Females are tender and finely flavored for a much longer time. 
They are probably at their best when about a year old. 














SCIENTIFIC USE FOR GUINEA PIGS. 





Guinea pigs are in much demand for experimental uses in the prep- 
aration, testing, and standardizing of serums and antitoxins. They 
are well adapted for this purpose, being small and easily handled. 
Their use in medical research is steadily increasing, and some of the 
large institutions, unable to secure a steady supply of reliable stock 
for their purposes, have set up breeding establishments of their own. 

Sometimes guinea pigs found in bird stores are unfit for laboratory 
experiments. They may have been previously used for serum or 
antitoxin tests or may be the offspring of animals that have sur- 
vived such tests. Unless the dealer knows the source from which 
the animals came and can absolutely guarantee that they have never 
been used for experiments, he can rarely sell them to institutions. 
Any breeder undertaking to supply animals to laboratories must give 
absolute assurance as to their suitability for experiments. If he 
can do this and furnish the animals as needed, he should be able to 
command good prices for them and to establish a permanent and 
lucrative business. 


MANAGEMENT OF GUINEA PIGS. 





















Few animals are as easily raised as guinea pigs. They are much 
less subject to disease than rabbits. The more important items in 
their management will be explained under the headings: Selection 
of stock; Hutches and pens; Feed and feeding; Breeding; and Dis- 
eases and enemies. 









SELECTION OF STOCK. 






Except for show purposes the only kinds of guinea pigs that 
should be grown are the smooth-haired varieties. These are of sev- 
eral colors. Those with pink eyes are albinos, usually pure white 
but sometimes more or less marked with obscure spots. Occasion- 
ally an individual guinea pig is of a single color other than white. 








*The Guinea Pig for Food, Fur, and Fancy, p. 41, London (n. d.). 





Raising Guinea Pigs. a a 


Thus it may be red, gray, brown, or glossy black, but it seems 
difficult to maintain a pure strain of “ selfs” except the white. The 
majority of domestic cavies are spotted, the common colors being 
fawn, light gray, red brown, dark brown, and cream, interspersed 
with white or black or both white and black. The pigment of the 
hair usually corresponds to that of the skin, which is white only 
under white or cream areas of fur. 

If guinea pigs are raised for table use, light-colored kinds are to be 
preferred; if for scientific purposes, color is of little importance, 
although distinctive markings are desirable. When raised as pets 
or for show, the fancy of the breeder may be followed. In any case 
strong healthy animals of good size should be chosen for breeding 
stock. A full-grown cavy in good flesh should weigh nearly 2 pounds. 
This weight will not often be attained under 18 months of age. 
Instances of 3 pounds weight for males at 3 years have been re- 
corded. As a rule females, except when pregnant, are lighter than 
males of the same age. The chief point in selecting stock is to obtain 
healthy animals that will mature quickly and attain a good size. 


HUTCHES AND PENS. 


Two methods of managing guinea pigs have been advocated— 
courts and hutches. In court management the animals are kept in 
open or covered courts in which they have considerable room to exer- 
cise. The courts are divided into smaller runs, each of which has its 
own hutches or sleeping shelters. The size of the runs is governed by 
the number of animals to be kept in them. A run 6 by 10 feet would 
accommodate 30 to 50 guinea pigs. In a warm climate court manage- 
ment has certain advantages. It entails less labor in feeding and 
cleaning than is required under hutch management. However, for 
most parts of the United States indoor hutch management is the only 
plan that can be recommended. In cold weather artificial heat should 
be supplied. In fact, guinea pigs do best when the temperature is 
not allowed to fall much below 65° F. It is true that they are often 
kept in outdoor hutches in winter, and that huddled together in warm 
nests and well fed they survive the low temperatures, but such man- 
agement can not be recommended. The animals do not thrive well 
under it, and there is great danger of serious losses of the young 
through pneumonia. They should not be subjected to sudden changes 
of temperature or to dampness. 

Guinea pigs require about the same kind of accommodations as 
rabbits. The same hutches would answer, but they may be smaller 
for guinea pigs. Those used by the Burean of Animal Industry are 
about 20 inches wide at the front, 34 feet deep, and 18 inches high. 
(Fig. 1.) These accommodate a male, three or four breeding females, 
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and their progeny until weaned. The compound hutch shown in fig- 
ure 2 is suitable for producing cavies on a commercial scale. Each 
compartment is 30 inches deep by 36 inches long and has a floor 
space sufficient for five or six breeding females with their litters. 
The number of compartments in a compound hutch may vary more 
or less according to the requirements of the breeder. The construc- 
tion of this hutch is 
shown in figures 2, 3, 
4,and 5. The netting 
used on the large 
doors may be galvan- 
ized sand screen or 
poultry netting hav- 
ing a mesh not greater 
than three-fourths ‘of 
an inch. In tiered 
hutches of this sort 
there should always 
be enough absorbent 
bedding to keep the 
floors dry. Cheaper 
hutches made of pack- 
ing boxes laid on the 
side and fitted with a 
door in front would 
ahswer every require- 
ment, but if many of 
the animals are to be 
raised in a_ limited 
space it is desirable 
to have hutches of 
uniform size. 

A shelf (fig. 3) 
about 4 inches high is 


Fie. 1.—Breeding hutch for cavies, used by the Bureau recommended for the 
A . 
of Animal Industry. A, front view; B, rear view, darker part of each 


showing means of ventilation. 
hutch. The space un- 


der the shelf is a convenient retreat for females that have young, 
while the shelf itself is nearly always chosen by the animals as a 
sleeping place. 

Another convenient and cheap plan for indoor runs is shown in 
figure 6. It is an arrangement of two decks, of five runs each, the 
floor of the upper being about 4 feet above that of the lower. The 
space between the decks is open and the walls of the runs are made of 
boards a foot wide. Each run is 5 feet long and from 20 inches to 2 
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feet in width. Ten runs are shown in the figure, but the number may 
be multiplied or the size modified to suit the space available. 


Fie. 2.—Compound hutch suitable for raising cavies on a large scale. Each compart- 
ment is 30 inches deep by 36 inches long, and has a floor space sufficient for, five or 
six breeding females with their litters. Details of construction are illustrated: in 
figs. 3, 4, and 5. The following material is required: Lumber, dressed, tongue *and 
groove, 175 square feet; wire cloth, galvanized, 34-inch mesh, 154 square feet; hinges, 
8-inch strap, 1 dozen pairs; buttons, iron, japanned, 14; wood screws, §-inch, . No. 
7, 1 gross. - 


FEED AND FEEDING. 


Guinea pigs require about the same diet as rabbits. They eat 
frequently during the day and need a constant supply of staple dry 
feed. Three articles should be constantly in each hutch or run—a 


Fic. 3.—Sleeping shelf for darker part of cavy hutches illustrated in figure 2. 


pan of water supplied fresh at least once a day, a piece of rock salt, 
and a pan for dry grain, which may contain oats, bran, or chopped 
grain. The animals should have also a constant supply of hay, of 
which they eat large quantities, and a daily feed of green stuff. They 
eat almost every kind of green food that is relished by rabbits— 


[ 


| 
| 


nae 


Se aaiabe ee 





Farmers’ Bulletin 525. 


cabbage, celery tops, and lettuce are especially acceptable, but fresh- 
cut alfalfa and clover, spinach, kale, rape, and the like are also 


Fic. 4.—Horizontal section of compound cavy hutch illustrated in figure 2. 


desirable green feeds. For winter it is best to have a good supply 
of cabbages. These may be stored in the field, covered with leaves 
or straw, with a layer of soil on top, and may be brought in as 


Fie. 5.—Vertical longitudinal section 
of compound cavy hutch illustrated 
in figure 2. 


dents are far more prolific. 


wanted, so that they do not need to be 
fed in wilted condition. With a plen- 
tiful supply of green feed, guinea 
pigs drink but little water, yet it is 
well to have water always at hand for 
them. In the absence of green feed, 
water becomes an absolute necessity, 
as these animals refuse to eat grain 
without it. 
BREEDING. 


Guinea pigs breed at a very early 
age. The females are sexually ma- 
ture when about a month old, but 
should not be allowed to breed so 
early. 

The fecundity of guinea pigs has 
been greatly exaggerated. Buffon 
stated that they breed every 6 weeks 
and commonly have litters of 12 each. 
~This error has been republished from 
time to time until it seems to have 
become fixed in the popular mind. 
As a matter of fact, many other ro- 
The female guinea pig has but two 


teats, and her period of gestation varies from 63 to 70 days. Ordi- 
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narily five litters may be expected in a year, averaging about 3 
young each. The first litter produced by a female usually consists 
of but 1 or 2. Subsequent ones are commonly larger, but they rarely 
number more than 5 or 6. A female in her breeding prime may be 
expected to raise about 12 to 15 young each year. 

Young guinea pigs are well developed when born, have the eyes 
open, and are fully furred. They are soon able to run about freely 
and within a day or two begin to take food other than the mother’s 
milk. When they are about 3 weeks old the mother ceases to give 
them attention, but it is better to leave them in the hutch with the 
parents three or four days longer. The weaned animals should then 
be placed, each sex by itself, in separate cages. Large hutches accom- 
modating 50 or more of the young are desirable, but it is not well to 
keep males of different sizes in the same cage, as the stronger are 
apt to fight and injure the weaker ones. 


Fic. 6.—Open indoor double-deck runs for cavies. 


When 5 or 6 months old the young females may be distributed 
to breeding pens. From three to five should be kept permanently 
with one male; but the best results will probably be attained with 
the smaller number, since the young when newly born will be in less 
danger from overcrowding. The males should be chosen from among 
animals older than the young females. Inbreeding is not considered 
harmful unless continued for 8 or 10 generations. Usually the 
females agree well together, and when two have young at about the 
same time both nurse the progeny indiscriminately. Occasionally 
two females are antagonistic, and then it is desirable to separate them. 

The hutches should be thoroughly cleaned twice a week and fresh 
litter supplied for the floors, Oat straw, chaff, fine hay, and sawdust 
all make excellent bedding. It is not necessary to remove or handle 
the animals while cleaning the hutches, but this should be done when 
it is desired to fumigate either hutches or runs. - 
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DISEASES AND ENEMIES. 


As already stated, guinea pigs are not subject to many diseases. 
Their susceptibility to ailments is closely related to the quality, quan- 
tity, and kind of food eaten. Improper, irregular, and deficient 
feeding are common causes of inflammation of the stomach and 
bowels, from which losses among the animals may be very great. 
Sudden changes of temperature, particularly downward to the freez- 
ing point, and insufficient and improper ventilation are common 
causes of pneumonia, which is extremely fatal among guinea pigs. 
Bountiful and judicious feeding, cleanliness of surroundings, pure 
water, abundant room, reasonably constant temperature, and proper 
ventilation are almost certain preventives of disease. The coats of 
guinea pigs should not be allowed to become wet, and the hutches 
should be carefully guarded against dampness, which is a common 
cause of fatalities among the animals. 

The chief enemy of the guinea pig is the common rat. This pest 
is popularly supposed to avoid premises where guinea pigs are kept. 
On the contrary, it is attracted by the grain fed, and will not only 
steal the food of the cavies, but has been known to gnaw through the 
hutch walls and devour the young. The extermination of rats after 
they have thoroughly established themselves about thé premises is 
no easy task. Preventive measures are usually much more effective. 
In a neighborhood that is rat-infested, buildings intended for housing 
guinea pigs should be made rat-proof.* 


° Farmers’ Bulletin No. 896, ‘“ House Rats and Mice,” contains directions and will be 
sent to anyone interested. 
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owls, Dad rommation-erronognes 6.6. : 20.05... oe cecscesernc- 513 
descriptions, range, and usefulness.................eccece-e- 513 
Oxyechus vociferus, range, habits, and economic status.............. 513 


PCR ROR NAWOR) DOMMOOR SS 52 Sat Us WLS cule’ Sh Sch owe ceees = 520 
Pails, gathering, use in sap collection, description, etc............. 516 
Paints, sheep-branding, requirements...............--...---..----- 522 

Patmer, T.S., C. E. Brewster, and Frank L. Earnsnaw, bulle- 
in apis: MARI ATOR BORD. .- doc eos ~ o's Anise. c omc see <ecic te ce's = 510 
Para grass, use as forage crop in cotton region Bea enaimnew cn sean estas 509 
Paspalum dilatatum, use as forage crop in cotton region ............ 509 
Passer domesticus, range, habits, and economic ae 513 
Pasture, live stock on timothy meadows, management, caution, etc. 502 
NERDS Senate et ee ge Tee wees weiss decree to vat 509 
use of winter barley, restrictions..................-...--- 518 
MRM Bich. GEIN St soos oelec ewer aemnaseas 515 
Pastures, establishment and maintenance........................- 509 

timothy, comparison to timothy in mixtures with clover or 
RANE te TESS a SA Ses NEI CRI IPE eat Ip 502 
Peach-tree borer, control by asphaltum....................--.----- 517 
Peanuts, use as forage crop in cotton region...............-eeeee--- 509 
Pennsylvania, game, open seasons, 1912, etc.............--seeeeeee- 510 
Penthestes atricapillus, range, habits, and economic habits. ......... 513 
SPIER NOIRE ES APUG RUSE Ue tees Sole asin nin canal nie ein bea aied 521 
Pickle, tomato, OMNES ete AA 6 ts 8 eee Nee ee eae ea lele ats 521 
Picoides americanus, habitat and food habits.................-...... 506 
arcticus, Habitat anc feed haus: . 522 02-252.c, ccc cesses 506 

Piper, C. V., RoLaNnp McKeg, and F. H. Human, bulletin on 
‘“‘Vetches; and vetch seed and its adulterants”.................. 515 
Planesticus migratorius, range, habits, and economic status......... 513 
Planting, eon 8 relation to increase of cotton production........ 519 
Plover, upland, description, range, and economic status............ 513 
Plowing, cotton, preparation for early crop, suggestions. .........-. 512 
deep, factor in increasing production of cotton............ 519 
Poa compressa, occurrence in timothy fields, effect on crop......... 502 
pratensis, occurrence in timothy meadows, effect on crop....... 502 
at MRL HERR OCO BEIIES ceo oi o 3 osin s sic Di chops hc ewes Kaeo ge ee enee® 523 
Ponds, drainage Bate tide Sse scale op ns atk ak weg ie wae sabe oe 524 

Potatoes, sweet. See Sweet potatoes. 

Poultry management, CMG TORANNE DORE, (6.020) sic ceaecucs as gce es 517 
raising, town and country seh aap ota Weawa tet etme aie sek eaiga= 522 
Precipitation, cotton belt, effect on boll-weevil depredations....... 512 


Press, power, for baling hay, ERIS a5 os cbaedens ao cusevasecee 508 
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Prince Edward Island, game, open seasons, 1912, etc......... 


Processing vegetables in canning, method, and time required 

Progne subis, range, habits, and economic status............... guen ol 
Propolis, scraping from honey sections, management. aveessseews 4 
Purple vetch, description, value for semiarid + regions, Mies taba 
Purslane. See Mexican clover. 

, Pusley.” See Mexican clover. 


Quarantines, boll-weevil value.................2-- Spewearees 
Quebec, game, open seasons, 1912, etc 


Queen bees, management to prevent swarming 
Quiscalus quiscula, range, habits and economic status. ...........-. 5 


Rabild, H., statement on results of cooperative herd testing 
Rape, use as forage crop in cotton region 
Recipes, tomato catchup, pickles, etc.......... Glecéecaueneses os <s-ee 
Red clover. See Clover, red. 

maple, distribution, description, etc. ................ee0e- gen 
Red-bellied woodpecker, habitat and food habits............. eeaas 
Red-tailed hawk, description, range, and economic status......... f 
Redtop, occurrence in timothy fields, effect on hay crop 

use as forage crop in cotton region 
Red-winged blackbird, description, range, and usefulness.......... 
Regulus calendula, habitat and food habits..............2-..sseee-- 
range, habits, and economic status........ ems f 

Rescue grass, use as forage crop in cotton region................-. 5 
Rhode Island, game, open seasons, 1912, etc 


Rhodes-grass, use as forage crop in cotton region. ........-........ 5 
Road improvement, expediency of borrowing money for 
Roads, good, cause of increase of tourist travel 
ecomomiic advantages. ........--..ecceecccscesoseeses 
relation to agricultural conditions ...............+.-- 
increase in value of farm lands..........-. 505 
SOGIRVCONGINONE SN. ca0d(oeens te wdidedeucs 505 
grades allowable 
improved, benefits 
necessity in sugar groves... 
Roberts, George, and E. J. Kinney, ‘directions for harvesting, thrash: _ 
TA GN SOHNE NOU DORN: <3 ccecaivs ou oe nine daviemeeuenarwanees 
Robin, description, range, and usefulness..... & aictate-omacereetat 513 
Rotation, crop, use of hairy vetch 515 
515 
crops, intensive farming in cotton belt ? 519 
Roughage, utilization 504 
various, use in cattle feeding with cottonseed meal 522 
Ruby-crowned kinglet, habitat and food habits. .................- 506 
Ruby-throated humming bird, habitat and food habits............ 506 
Rumex crispus, characters, injury to timothy meadows, eradication, 
74 
Rye grass, use as forage crop in cotton region 509 
in meadows and pastures..............---eeee vicus O08 


Sand trap, tile drain 524 
Sandwiched hay, discussion 508 
Sandy soils, improv ement, COSt ANG TOtUIDS. «<5 ie cocisicwwssiewietweects 504 
GRPCMMNEGI OF io es cece 504 

Sap buckets, description, use, methods, care, etc 516 
maple, buddy, cause, des: ‘ription, etc 516 
description, studies, BUGS ris deci see Be dad tole won S50 OEe 

Sapsucker, red-breasted, description, and:habitate'.>5. 0056.40.58 506 


yellow-bellied, description, range, and economic status. Ais 
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Sapsuckers, injury to trees, food habits, etc........cecccceces----- 506 12-15 
Sar treatment, use against grain smuts.............eccccccccececees 507 18 
Saskatchewan, game, open seasons, 1912, etc.............-.eee0-- 510 24, 31, 
36, 39, 48 
Scarlet vetch, description, value for semiarid regions....... ob Rae 515 22 
Schrader’s grass, use as forage crop in cotton region............... 509 16 
Screech owl, description, range, and usefulness................--- 513 26 
Seed bed, winter barley, preparation, methods, etc................ 518 11-12 
clean, importance in control of grain smuts................... 507 14 
cotton, diseased, responsibility for spread of anthracnose...... 517 7-8 
heavy, planting to secure early crop...............--- 512 27 
dealers, relation to boll-weevil problem....................--- 501 6 
germination, apparatus, materials, etc...............--.2.--- 517 6 
promotion methods, tests, etc..............-...- 517 5-6 
hairy vetch, sources, growing for home use, etc.............-- 515 19-21 
marrow cabbare; Manawement. < o..cc os 506i sn sc ced se oielnaes 522 10 
selection as factor in increasing cotton production............. 519 8 
soy beans, harvesting, thrashing, and care.............-.-...- 514 18-19, 20-22 
GMO cs amen eae eer et sakes Walaa semen e Resin 514 21-22 
sweet potatoes, harvesting and storing...................-...- 520 11, 14 
vaino for Iattening Rogs. 6 ..ois. os ic wae ceveees 520 11 
testing, winter barley, method, etc............-....ecceceees 518 12 
treatment for grain smuts, difficulties....................-...- 507 23-25 
VEU PM MOCERIIN 2 So ia o nie os Sac ce oS Sv OR dR ER I ote oes 515 23-28 
abit edsiterania: G00 so. fee icles jw t2<derseeds bint 515 1-28 
pure, importance, examination, etc.................-- 515 23-24 
GROUPEE. WHIUV. COC i iis )sc sacese sew swaecshaeale yeaeahis 515 16 
winter barley, preparation, testing, etc...................-..- 518 12 
Seeding timothy alone and in mixtures, management, rate, etc..... 502 16-17 
winter barley, date, rate, methods, etc................... 518 12-13 
Seeds, weed, adulterants of vetch seed, varieties, description, etc... 515 26-27 
Shed, open, use for feeding of steers, description.................-- 517 10-11 
Sheep branding, paints, requirements. ..................---2.--.- 522 20 
pasturing on timothy meadows...............----sccceecece- 502 2] 
raising, fattening lambs...... phesdnanesaeneweeruause obe.~ ODE 8-9 
MEINE, AN FOO IDRT RCD e555 dacrcccinkee os oasis osc sd Saeeigbhasoater's 508 23-25 
MU ar SEINO 2910 oe np ike lac a cs wisi eeec ace ze 510 39-48 
Shrike, loggerhead, description, range, and usefulness.............. 513 13 
Sialia sialis, range, habits, and economic status..................-- 513 7 
Silage, corn, and soy beans, digestibility..................eee00--- 514 22 
value as feed, place in ration, etc...........-...----- 504 7 
See also Corn silage. 
CRO IISOUBSION cs 5 n5 = ebb vicina Se Ss Mie CK Leph eR OLA od 509 43 
soy beans and corn, proportions, advantages of mixture, etc. 514 22-23 
RAREST ARMANI oo ook a on sic tn wen'ncinnn sa da Cope te 524 22 
Silver maple, distribution, description, ete. ...........-.-2....--. 516 9 
Simpson, i. H., experiments in fattening lambs on alfalfa and corn. 504 8-9 
Sirup, maple, manufacturing methods, etc............-.---+-+-+--- 516 32-38 
POOCUOMON 52 prccan tenons Uiiensak anak ganas 516 146 
in United States, 1860-1910, by States, 
MOINOHMOLE adi. 5 cco bell oh SH Eke he MOS Ra 516 44-45, 46 
Sirus, use tniteannive, Gyertions: «. <6. 2. 5225-2 ccksccsecinaess 521 27 
Sitta carolinensis, range, habits, and economic status..............-. 513 9 
Skinner, J. H., experiment in utilization of corn silage and clover 
MeMPaND RCINMD CRUG -5 ot oo cea < so vg Senina ss ap oe ses taeda 504 7-8 
Samira, A. G., bulletin on ‘‘Tile drainage on the farm”..........-.- 524 1-27 
Smooth veteh. See Vetch, common. 
Raine) COND TORORIION «ons sinc 5540 cscs oes sv te dae eae Sb athens 507 28 
Smut-cleaning machines, use in control of grain smuts..........-.-- 507 22 
GEN OMT Gs 5 owes 5G scan tn Sltl- oN h eines Oil bn Gted eee ete 507 1-32 
deanmurtwn, lilo habits; ete: ........... sss ssesinstoeeesioeawine e's 507 10-14 
eradication by concerted effort............sseeccseccccecess 507 28-30 
grain, losses in United States, remarks. ..........-.---2+-- 507 5-6 
PPOVORUON, CURCUMIN 6 oon 5 05 ain cin gs cacneses conse cume= 507 14-28 
GUT. UMN oes Se cScca cocci cdesiscecveense= 507 30-32 
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Snowbird, habitat and food habits............ ene ca tackles sere 506 26-28 
Social conditions, relation of good roads............. idcuda eiesexas 505 19-20 
Soil improvement by increasing organic content.................- 519 7-8 
Inoculation Jor Vetch CTAWING. 5... .025 cok ocaccccceoacesan 515 11-12, 19 
Soitine crop, tile of water WALGY.-.. <<.5- 62s le cc cect deed betuete 518 16. 
QIOPA: GCUMDON. 3.00 5c eos cece stesdced se deties tien ade 509 44 
Soils, cotton region, kinds and crops..............-...-ee2+-eeee--- 509 5-7 
sandy, improvement, experiments...............-0e--eee-:- AOA 5-6 
Wel, (Panga TEANOTIANOO 2 6. so ote evs cu daseneveuauee 522 5-6 
WHORE ccc alc Shop seca ction sas net Sastac mae oe ee 518 7-8 
Soldering flux, composition and use in canning.................--- 521 24 
tools for canning with steam-pressure outfit, use, etc..... 52] 22, 24 
Song sparrow, description, range and usefulness.............-.-...- 513 15 
Sorghum fields, hibernation of boll weevil, remedial measures... . .. 512 23 
sweet, use as forage crop in cotton region..........-.....- 509 19 
South Carolina, cattle feeding, experiments.................-.----- 522 16-17 
game, open seasons, 1912, etc...........cceccceess- 510 20, 
29, 35, 38, 46 
use of winter barley in crop rotations..............- 518 10 
Dakota, game, open seasons, 1912, etc...............cceeeee- 510 20, 


[GOIN PRCA CORE 522 o00 leds o ct acceded speeees 522 
Soy beans, composition, comparison with corn..............+.++--- 514 
cutting for seed, management and care................-- 514 
harvesting, thrashing and storing....................--- 514 
use as forage crop in cotton region. ...........-.....--- 509 
Mtoe ValGr CIC. scans sae ose cuwaeseeeeu oe: 514 
Sparrow, chipping, habitat and food habits................. seaaane {513 
hawk, description, range and economic status............. 513 
white-crowned, habitat and food habits................... 506 
Sparrows, descriptions, range and usefulness. ..........-......---- 513 
Sphyrapicus varius, range, habits and economic status...... Laceaiateas sane 
Spizella passerina, range, habits and economic status. ..........--. 1518 
Spouts, use in tapping trees, kinds, description, ete................ 516 
Squirreltail grass, characters, injury to timothy meadows, eradica- 
RGM, ORO 5 ann ceca pec e s Sars e oe ae Ue ae veins eee ea aoa ue 502 
Bidaker, Nay. GUSInE UO <<. 5.5 nso conc acne Raonae come neath 502 
Starch, use of sweet potato in manufacture, experiments in South 
UTERINE sea din o.6 ain 8 So be Oo eae ead ee 517 
Starters in creameries, milk powder, use and value.............-.- 522 
PUGREN-~DLessUTS CANITie OUTER: 5.5... 252 ebeasicisdcccaslecee meses 521 
Steers, feeding methods, comparison.........cccscccccccccccccece: 517 
Sterilization, tomatoes... 5... tc .--scsccene eadeaceeraceapoRenes 521 
Sterilizer, homemade, for use in canning...............-..--2.----- 521 
SEAL WALGE: AMR WIT OIKOLE WRIOR: - 6s. 0552s ci vee oc weaeeeenteces 522 
Stock feed, marrow cabbage, value............3...2.-ssssceceeeres 522 
use and value of sweet potatoes, studies................ 517 
OO WItOl PEPIN 2.6 c cs cee cca eee eeks Cane ee nae 518 
Stooling, alfalfa, hardy varieties compared with nonhardy......... 514 
wiprice, bay, pemta Maine. ou. os aslo cone encclincrecsupaaoaes 508 
WUBI OL ee ices ai tanga cme ta ee 508 
houses, sweet potatoes, plans, heating, ventilation, etc.... 520 
maple sugar, methods, studies, etc...................-..- 516 
sweet potatoes, and marketing... .............eseee0s--- 520 
winter barley, methods, etc............. cece res oe ae 518 
Sturnella spp., range, habits, and economic status. ...... cake adios 513 
Sugar cane, Japanese, use as forage crop in cotton region........-. 509 
groves, location, requirements, etc. ...........-.--.seeeee-- 516 
maple, distribution, description, etc.............-...-.+.+-- 516 
manufacture from maple sirup, methods, etc........ 516 
TANULECUIFIIY BOCOMMIIOR. os 5 aces eo So eteeeees: 516 


PROUNCIMIN. «'cccic ncamacee cde ancaceagemcrascsarerce ie 
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Sugaring-off apparatus, maple-sugar making, description, use, 






































MME NEN lig. hanks Sia acarers ad, charg o eic'e) cians cg hh mie a wees pix ateaed le 516 
Sulphuric acid, use in seed-germination tests............... pametralete 517 
Sumatra tobacco, curing in Connecticut..............--..------- 523 
Sun curing, method for Virginia tobaccos.............-.....----- 523 
Supers, comb-honey, support, protection, communication between 
MEER UC ie co ove sia. wichaicia cis inua wis cia Bien daa mialacrg aig OPA niote oa 503 
Swallow, barn, description, range, and usefulness. ...............- 513 
Swarming bees, management, control..............-..-cccccccee- 503 
Sweden, dairy cows, butter production, improvement............ 504 
Sweet clover, use as forage crop in cotton region. ...............--- 509 
OUI DAY ABOU NAUUIOs .. o 2 ic pis sina visan sie slows acgmencies 517 
TOE), TAG: B6 1000 . MOG ive sa dhs wins Sows aieemcivweneces 517 
NUE ob icigse tere at wes Pia pie those ba arora lscnaipa 517 
varieties, adaptability for various uses, studies. ...... 517 
potatoes; Gisease PISVENMON . . «6. 2 ann vicina dacs nse ese sieesn 520 
handling, care in field and storage................- 520 
BHTINKASG I OUOPADO 66s: 616.50'cc 3 vee cn vces éeleoet ss 520 
BUSPADC BBG ROE A UING .5 oo) 0:0' > ond s Kab wabied-aceeee 520 
houses, plans, heating, ventilation, etc.... 520 
| use as forage crop in cotton region..............--- 509 
a varieties for market and canning.........-..-.---- 520 
sorghum, use as forage crop in cotton region...............-- 509 
Swine, feeding alfalfa hay, suitable box..................0eeee0--- 504 
_ See also Hogs. — . ; 
Switzerland, revenue from tourists, relation of good roads.......-. 505 
Tanks, hauling, use in sap collection, description, etc. ..........-- 516 
Taraxicum taraxicum, occurrence in timothy fields. ...............- 502 
Tennessee, game, open seasons, 1912, etc. ..........secccesneneee- 510 
use of winter barley in crop rotations. .............---- 518 
i Teosinte, use as forage crop in cotton region. ........-...-.------- 509 
Tern, black, description, range, and usefulness ................--- 513 
Texas, boll weevil occurrence and control. ................------- 512 
Cattroudeaine experiments, .. 3 5. is fe cose viele eeetss 522 
RAMS DEON BOMBS (UEC OIE: acs bin vane cease weed serie 510 
| AGE TM DON NV OOV EN se 5:5 b> occ ciosied ticks wae E ERs 5 ce ce saree se 512 
i millet, use as forage crop in cotton region. ..........------- 509 
| Tuomson, Epwarp H., bulletin on ‘“‘Farm bookkeeping”........ 51] 
if Thrasher, use for soy beans, management....................--..-- 514 
|| Thrashing soybeans, directions, CtC........<.<<e0rccessrcusigsecarc- 514 
} Sr ID EOI ogra ciaees ein wie d vik wi wine ah 6 al epi phen sie one 515 
| j winter barley, time, methods, etc............-.-....---- 518 
if} Three-toed woodpeckers, habitat and food habits.................-- 506 
iii Thrush, russet-backed, description, range, and usefulness.........-. 413 
Pile Grain, uration Of USCHUINEN «26.5 = 650s <2 eos cps ndieccsadecscs, Ot 
MANS SiGe SOP OCMINAIG. ©. suis 5iias snc ssc ow as inhscs amine eieas ee 
i} PAN AE OPOTOMNORO v5. o's 5.5 chain eaainn saaanene se atea te 524 
| i in drains, method of fixing location, depth, etc........-. 524 
i} DEOMATGTIONS SOOM CORE 2.8 0c an shot nemesis pa een a seins = 524 
i i REE MEENAIO 5. She ins hos awe eamiass belies = ee RRR OE ae hee 
i} Timothy, cutting, time favorable......... ad a Sates inp meno gids a ,-.. 514 
i} growing alone or in mixtures with alfalfa or clover, yield 
OF GITPORG CUMING. ovine x -02455,2 sales se een oie 502 





in mixture with alfalfa or clover, advantages.... 502 
clover, kinds of clover, manage- 

WECDL, OUC cn x esiccs scc3 502 
or alfalfa, quality of sec- 

ond cutting.......... 502 











soil and climatic requirements............ ie tics 502 
harvesting, stage of maturity, methods, etc........... --- 502 
hay, cutting time, experiments........-......-+- anaes <, Ue 

quality produced in Northwestern States, etc....... 502 





weather conditions suitable for making............. 502 
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Timothy, improved varieties 5-13 
improvement, seed for starting a selection, planting, culti- 
vating, eelection of clonal rows, etc 514 7-12 
meadows, cultivation, advantages, tools, etc 502 20 
EDIUEY DV WOGKR Sic. 3c Secatenenasnccb beware s 23-24 
pasturing, management, price of pasturage per 
21-22 


mixture with alfalfa, advantages 11-12 

DU CROMER co5 25 ctcda ca caddawaciaancusaceuemeroamaae 15-16 
production on irrigated land in the Northwestern States.. 50% 1-32 

rotation with other crops, practices, and advantages...... 503 22-23 

seeding, time, methods, rate, etc 15-17 

use as forage crop in cotton region . ........-......eeeee- 508 16 

MOUGOCR | CUMNE 25.5525 sScke ance cs. 9s cas ssa ewes cme s telat osa- eae eeitee 1-24 
NORE ADDECKUGR ooo. ca'sacwnincis con ece scanner 13 

leaf, chances wt fae curing... 25s. ccc cccesccnscewcceuses 2 17 
WIGS coos ce hoses crass se cese tetas csharsdaccc cease ee 4-5 

SUEIPP US GAG BMOTUNES 4 520s cc ccece leeds nk toacsasuesas ae 14, 24 
wrapper leaf, curing 52% 14-15 

Tomato culture and canning, booklets by pupils, suggestions ....... 5: 31-32 
judging contests, score cards for fresh and canned.......... 5: 33 

relish, FOCI PC. ... senescence sence cence cee cncnscccesccsesoes 5s 15 
Tomatoes, canned in glass, recipes and directions 521 7-12 
canning, home work 5 5-18 

in clubsiand for markets. 3 <6 s<<s5ccce ae vein le Oe 19-36 

preserved, recipe 521 18 

recipes for catchup, CtC..........seseeeececeeeeeceeeces 521 13-18 

BiG FIPAN Ina os da ewe a rele. ols Ga cuwatca exc anaes naan 9-11, 24 

Topping, cotton, for boll-weevil control. ..........-......-...6-2- 512 35-36 
Toxostoma rufum, range, habits, and economic status.............. 513 1l 
Tracy, S. M., bulletin on ‘‘ Forage crops for the cotton region”’.... 509 1-47 
PPeapeCRairy DY AADSUCMOINS 66.0). 5 <0. cisiec sc oacicecwartesavecesaseuss 506 12-14 
Triumph sweet potato, description ................---eceeececeee- 520 10 
Troglodytes aédon, range, habits, and economic status.............. 513 10 
Tyrannus tyrannus, range, habits, and usefulness................-- 513 23 
verticalis, habitat and food habits... ........ccccccccccees 506 18-19 

range, habits, and usefulness...............-.- 513 22 


Uranotes melinus, injury to cotton crop, note 512 40 
Utah, game, open seasons, 1912, etc 510 =. 20, 30, 35, 
38, 46 

timothy produetion;, 1008s. 2 o5..¢. sisi J erceeec etlasecods 502 

Digh: vieldd, CAUse....o<cccsasesncsevecsee 502 


Velvet beans, use as forage crop in cotton region 509 
Ventilation, storage houses for sweet potatoes. ..............-2-2--- 520 
Vermont, game, open seasons, 1912, etc. ............-ccceeeeeeenee 510 


Vetch, black bitter, habits of growth, value as green manure crop.. 515 
botanical significance of term 515 
common, description, sowing, inoculation, harvesting, ete.. 515 

in rotation 515 

soll requirements... 6.200655 .ceedess Suctbuent 515 

use with oats or wheat for hay 515 

hairy, adulterants, methods of detection, hard seed, etc.... 515 
description, growing, climatic requirements, etc..... 515 

soils suitable 515 
UMSOL TING CIOD ss. on cc cuccccnmnosudeaces veneaa Koes Oe 
harvesting for hay . d15 
narbonne, description, cost of seed, etc..........---.--+.6-- 515 
narrow-leaved, description, value for hay and pasture...... 515 
pasturing 515 
purple, description, value for semiarid regions, etc 515 
GOCE TMIUICOLRTG 4, oo. w 6.5 cere cob eves Sead e te 8 te viele - 515 
and ite adulterants, Oto: ./ 2220. sb, US des weiss reli thael 
scarlet, description, value for semiarid regions...... eaneewen ee 
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Votch, sowing. mothods, time, €tC. .< c.cccccesccccccccesionsney Jou 515 
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